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Abstract: The total Nominal GDP of India in 2016 stands at $2.30 Trillion, and PPP at $8.64 Trillion. The 
growth rate of the GDP in the 4th Quarter of Fiscal Year 2015-16 remained at an exemplary 7.9%, all that at 
a time when the world economy is facing tough situations of recurring crises. However, this newly 
industrialised economy faces several challenges, which if not addressed can adversely impact its growth 
trajectory. One of the primary challenges is power supply. Thousands of villages in our nation, it being the 
21st century, are still not electrified. While many data suggest that there is power supply at some of those 
places, the actual situation is only a converse or a modicum. At present, India’s power needs are colossal. 
Nuclear energy, in a scenario like this comes up as the best alternative to the quandary. The many 
advantages of nuclear power plants over other sources of energy, and India’s feasibility to them makes it the 
best of options. As a matter of fact, India has 25% of the world’s total Thorium reserves, which it not just 
need to exhaust but put to use as well. However, implementation is a mammoth task which requires 
handsome amount of funding. This research paper essentially focuses on the fact that with financial 
assistance from external agencies like the World Bank, India may very soon become sufficient in power 
supply. The paper will at length discuss the feasibility of procuring financial assistance based on client 
history and how it will prove instrumental in solving the severe problem of power shortage in India. 
Keywords: Power Shortage, Nuclear Energy, Thorium, World Bank 
1. Introduction 
The Indian Economy has got more reasons than 
one to flaunt about. From being a completely 
backward economy with a sluggish growth rate to 
becoming the one of the world’s fastest growing 
economies, a lot has changed since India gained 
independence. An economy that presently attracts 
investments from all over the world in the form of 
FDIs and FIIs, India is undoubtedly one of the most 
favoured business hotspots of the world. A lot of 
this can be attributed to the political changes that 
have taken place in this South Asian country and 
more can be expected with the environment 
gradually becoming conducive for business 
purposes. 
However, the hiatus of India’s growth trajectory 
lies in the fact that many sectors have remained as 
stagnant as they were, irrespective of any change in 
the political administration of the country. The 
problem of massive power shortage that envelopes 
this country cannot go unnoticed. In fact, this 
particular problem happens to be the root of 
numerous other problems this developing country 
is made to encounter. For instance, something as 
basic as little children being unable to complete 
their school home works to something as large as 
India being the world’s third largest emitter of 
greenhouse gases. As a matter of fact, the issue has 
always got centre-stage attention during elections, 
but more or less ignored post-elections. It was, is 
and continues to be an obstacle in India’s path to 
development. As per official records published by 
the incumbent Government of India, a total of 
18452 villages were not electrified as on April 1, 
2015, that is not even 10% of the total village 
households and public places had access to 
electricity. Recent datum from the Ministry of 
Power, Government of India shows it has 
electrified more than 11000 of them all as in 2016. 
However, the question to be pondered upon is- 
Does electrification mean “adequate” power 
supply? No is the obvious answer. Even if many 
villages are electrified, that is the presence of 
required electricity infrastructure, India just doesn’t 
have enough production capacity to meet people’s 
needs, let aside demands. There is huge power 
shortage in the country, and people’s lives only 
enter darkness as dusk descends.  
The roots of this particular issue lie in the very way 
electricity is produced in India. As in August 31, 
2016, the thermal capacity was 212.675 GW, 
Hydro and Renewable stood at 42.7 GW and 42.5 
GW respectively, and Nuclear capacity remained at 
5.7 GW. This paper aims to investigate the very 
feasibility of the structure, given the fact that the 
nuclear installed capacity is so dismal, paradoxical 
to the fact that India has the potential to be the 
largest producer of nuclear power. Moreover, on a 
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different note, the too much reliability that the 
economy has shown on thermal capacity, much like 
many other countries is not a good sign for the 
natural environment of the country too. A shift 
from thermal means to nuclear means of generating 
electricity merits investigation. 
The main element that is employed in a nuclear 
reactor is Uranium (
233
U and 
235
U). Unfortunately 
so, India has a trivial share of just 3.54% of the 
total Uranium of the world, with the total itself 
being very limited. And, in order to get nuclear 
power plants working, India has to import Uranium 
from other countries, primarily the United States of 
America, Russia, Canada, Kazakhstan, Australia 
etc. However, recent studies by research 
organisations such as the Bhabha Atomic Research 
Centre have shown that another element, Thorium 
can be used as a replacement to Uranium. The 
reason as to why Thorium has not been used in 
place of Uranium till now is that it does not have 
any “fissile” isotope in its natural state, that is, it 
cannot undergo chain reactions. However, in a 
recent study (BARC on Advanced Heavy Water 
Reactors, 2005) have brought out a different 
outcome. They provide that Thorium can be 
employed in nuclear reactors added with a reduced 
amount of Uranium, and a debated disadvantage 
that doing so will confine the use of nuclear 
reactors to power generation and not warfare. And, 
in point of fact, India has the world’s largest-25% 
share of total Thorium reserves on the planet. The 
paper aims to endorse the reality that the huge 
power shortage the country has been facing even 
after 69 years of independence is enough a reason 
for India to focus on achieving  self-sufficiency in 
power generation. Therefore, extraction and 
employment of Thorium in nuclear reactors can be 
actively considered.  
But, the route of employing Thorium in nuclear 
reactors is fraught with obstacles. The biggest 
problem is that of funding the technology. It will 
require financial assistance on a huge scale to begin 
extracting and further employing Thorium. Thus, 
for its funding, India requires external assistance. 
In context of  weighing the pros and cons, it can be 
proposed that  a loan from the external institutions 
like the World Bank can help India achieve this 
goal as history of this organization reveals that the 
World Bank did step up to fund the controversial 
Senn Nuclear Project, which eventually failed. 
However with due precautions repetition of such 
errors of omission and commission can be avoided. 
Also to be noted is the fact that India incurs a huge 
amount of expenditure in buying Uranium from 
other countries, and a loan in that respect can result 
in savings which can be then utilized for other 
imperative uses.  Realising the importance of 
nuclear power in India, and its lasting positive 
implications for the country’s development, 
something the Bretton wood organizations stand 
for; a proposal for financial assistance can be 
conceptualized.  
2. Review of Literature  
2.1  India’s electricity needs and the 
questionable power structure 
There is extensive literature on India’s need of 
electricity. Majority of the articles and papers have 
predominantly focused on the contemptible state of 
rural areas, along with others highlighting the woes 
of the urban. Academicians have also talked about 
the entrepreneurs who are made to suffer huge 
losses as a result of endemic blackouts. 
Comprehensive work has been done by a great 
many researchers on the subject, and appalling 
results have come out as a result of them all. For 
instance, Annie Gowen in her article, “India’s huge 
need for electricity is a problem for the planet”, 
released on November 6, 2015 explores how 
India’s needs of cheap electricity are humongous, 
and that they are complicating efforts of combating 
climate change. Ms Gowen elaborates on how 24 
hours electricity supply in India still remains a 
farfetched dream, that given leading to a huge 
number of problems. The present Government has 
promised 24 hours electricity to all by 2022, and 
steps are being taken in that direction too; however 
none being enough to accomplish the schema. The 
past Government had also promised the same by 
2012, and no doubt failed miserably. The ground 
reality of the country has been exposed in the 
article well and good, and lasting negative 
implications analysed. India, as mentioned in the 
article, is the third largest emitter of greenhouse 
gases as a result of electricity shortage. “Electrified 
but without electricity”, an article by Rahul Tongia 
released on October 07, 2014 analyses the fact that 
many Indian villages happen to be electrified on 
paper, but not a spark of electricity is to be found. 
The paper reports serious incongruity between 
Government data and other sources of information. 
Hunt Alcott, Allan Collard Wexler and Stephen D 
O’Connell in their article, “How do Electricity 
shortages affect productivity? Evidence from 
India” released on March 23, 2014 have detailed 
sufficiently on the afflictions of the business class 
of India because of huge electricity shortage. The 
paper reports that average output of producers 
reduces by 5 per cent as a result of power shortage 
in the country, as electricity is an essential requisite 
in all cases whatsoever.  
To sum up, the cited papers have only exposed the 
deplorable state of affairs so far as power supply et 
al is concerned. No wonder, a lack of channelized 
planning and poor strategizing happen to be 
reasons for the same. Production of goods by and 
far is vulnerable to electricity, and thus not in a 
very fine state, as apparently understood. Although, 
critically speaking, the papers fail to look at 
another aspect of systemic reasons behind power 
shortage, which in turn has led to many other issues 
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of concern. The papers have seemingly ignored the 
poor power structure of the country that shows 
extra reliance on non-renewable sources of energy, 
especially thermal. There can’t be any denying the 
fact that the methods of power generation in India, 
or broadly the overall structure itself is orthodox 
and debatable. Too much dependence on thermal 
means of electricity production cannot be 
considered a feasible model to continue with 
because of a host of reasons. The same has been 
analysed at length further in the paper.  
2.2   Endorsement and Expansion of Nuclear 
power  
A significant number of researchers have made 
contributions endorsing the application and 
expansion of nuclear means of power generation, 
realising its many advantages. A large number of 
writers have elaborated on the many reasons as to 
why a paradigm shift is required from the present 
means of power generation to essentially nuclear. 
Nuclear power, as a number of papers have 
suggested, alone is the solution to the recurring 
power crises that take place in India. Anupama 
Airy in her article, “India needs nuclear power” 
goes on to explain a variety of reasons to endorse 
the generation of nuclear power in India. She has 
emphasised on the fact that while nuclear power 
generation per megawatt is rather three times 
costlier than Thermal, the energy so obtained is 
over two million times than an amount of coal of 
the same weight. Moreover, given the atrocious 
impacts of extra-reliance on thermal means of 
electricity generation on the natural environment, 
as suggested by the author, nuclear energy emerges 
as a befitting replacement. Even now, the planners 
and politicians of the country have given their 
backing to means other than Thermal, such as 
Hydroelectricity, Solar and Wind power, which 
happen to be costlier. The article gives a host of 
reasons for India to harness nuclear energy, and is a 
holistic assertion of the point in question.      
2.3  Introduction of Thorium in Nuclear 
Reactors 
The role of Thorium in nuclear reactors has 
remained on the scanner for years together. 
Thorium, as understood can be of paramount 
importance if brought to use in a nuclear reactor, 
reducing the amount of Uranium needed.  We are 
given to understand that Thorium, unlike Uranium 
is not a fissile material; that is it cannot undergo 
chain reactions. However, when introduced with 
Uranium, it can be brought to use in nuclear 
reactors. This fact has well been highlighted by 
most contributing articles to the subject. This issue 
has been highlighted and written extensively on the 
utility of Thorium in a nuclear reactor. Research 
papers suggesting the use of Thorium have a 
regular feature in over a decade.  
Eminent research organisations such as the BARC 
have brought out articles on ‘Advanced Heavy 
Water Reactors’, a technology through which 
Thorium can be put to use in Nuclear Reactors. 
R.K. Sinha and A. Kakodkar of the aforementioned 
organisation in their paper titled, “Design and 
Development of A.H.W.R.- the Indian Thorium 
fueled innovative nuclear reactor”, released on 
September 28, 2005  have explained the utility of 
Thorium in a nuclear reactor. The write-up is 
largely scientific and explains the whole 
technology through which the employment of 
Thorium can be made doable. The article explains 
India’s feasibility to the use of Thorium in nuclear 
reactors, more so because of India’s large share in 
the total Thorium reserves of the world. Scientists 
at the B.A.R.C have extensively researched on the 
issue, and this paper explains the entire technology 
also suggesting industrial scale production through 
Thorium. However, the paper fails to stress upon 
the many factors that have prevented the erstwhile 
use of Thorium. While technological advances in 
nuclear reactors do allow the employment of 
Thorium, as the paper correctly suggests, the other 
facet of the issue leading to prevention in its use 
should be taken into account. 
Jaideep A Prabhu, a researcher in foreign and 
nuclear policy in his article, “Fast forwarding to 
Thorium” published on November 18, 2016 covers 
the aforementioned hiatus. Prabhu has extensively 
discussed the reasons as to why India has not been 
able to begin with power generation through 
Thorium based reactors, albeit the technology was 
introduced way back in 2004. He emphasises on 
the fact that while adequate technology for 
Thorium based reactors still remains out of our 
grasp, the unavailability of fissile material and the 
issues regarding their import per se, ranging from 
India not being a member of the Nuclear Suppliers 
Group to China’s constant pressure to make India 
sign the Non Proliferation Treaty happen to be 
larger impediments in our path to Thorium based 
reactors. Furthermore, the author gives his 
viewpoint on getting the issues resolved. 
2.4  Funding the Thorium based reactors 
The literature on the issue of “funding” of Thorium 
based nuclear reactors is surprisingly sparse. There 
is consensus among writers to consider funding as 
an issue hindering the evolution and expansion of 
the technology. Yet, little contribution has been 
made suggesting solutions to the issue. Steve 
Thomas in “The Economics of Nuclear power” 
does essentially explain that nuclear power is a 
cheaper source of electricity than others, owing to 
many reasons, one being its large scale production 
with a small amount of fissile material.  
3. Objectives of the study 
The primary objectives of this study are: 
1. To review the present power structure and 
understand the reasons behind acute 
power shortage in India. 
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2. To review  the feasibility of nuclear power 
generation in India 
3. To review the possibility of introducing 
Thorium in nuclear power generation in 
India and the feasibility of procuring funds 
for nuclear projects 
 
4. Research Methodology used for the Study 
The present paper is an effort at exploratory 
research and attempts a descriptive analysis. The 
paper relies on secondary data. The data is sourced 
from reports and articles, media reports   
newspapers both from India and abroad, research 
papers and journal articles. Data was also sourced 
from Government of India websites and the website 
of the World Bank. The World Bank’s reports on 
the Senn Nuclear Disaster was reviewed in detail. 
The online editions of various newspapers and 
media organization, and the information available 
on the Archive of these papers assisted in the work.  
An RTI application was also filed, which was 
addressed by the Nuclear Power Corporation of 
India Limited and responded to the queries put 
forth. The data available on government websites 
was juxtaposed with the ones brought out by media 
organizations and discrepancies ruminated on. 
Interim conclusions were made on various 
parameters, economic, social and political in 
addition to other angles of thought. 
 
  
5. Analysis of Data   
Thus far, the research has taken into account the 
literature relevant to the issue, the general 
background of the study and the methodology 
undertaken in gathering the data. The collected data 
is hereby analysed with the aim to answering the 
questions so raised in the paper.  
5.1 An Analysis of India’s Power Structure  
Information on power structure has been collected 
from Government of India websites and 
annual/semi-annual publications which is tabulated 
as below. Table No.1 shows a sector-wise 
distribution of the total installed capacity of utility 
power in India as on August 31, 2016. The total 
installed capacity in the country is 305,554.25 
MW, out of which 212,568.90 MW comes from 
Thermal means including coal, gas and Diesel. This 
clearly substantiates the point that India’s power 
structure is highly dependent on thermal means of 
power generation. On the contrary, renewable 
sources contribute 87,205.35 MW to the total 
installed capacity in the country. Surprisingly, the 
nuclear installed capacity is merely 5,780 MW. 
Such a model is highly contentious, given the fact 
that too much reliability on thermal sources causes 
inevitable problems for the economy as well as for 
the natural environment.  Furthermore, power 
being generated through renewable sources is 
clearly insufficient to suffice the needs of the 
country. In a situation like this, nuclear power 
could have been elevated as a feasible option. 
Table No 1 
Sector wise distribution of Total Installed capacity of utility power in India (MW) 
 
Table 2 and Chart 1 show the percentage wise distribution of installed capacity of utility power from various 
sectors as on August 31, 2016. 69.56 % of India’s total installed capacity is contributed by Thermal sources, 
28.56 % by Renewable and 1.89% by Nuclear power Plants.  
 
Table No 2  
 Sector-wise distribution of Total Installed Capacity of 
Utility Power in India (%) 
Source 
Thermal Nuclear Renewable Total 
Percentage 
Distribution 
69.56 1.91 28.54 100 
           Source: The National Electricity plan, Government of India, 2016 
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PERCENTAGE DISTRIBUTION OF TOTAL 
INSTALLED CAPPACITY OF  
UTILITY POWER IN INDIA 
Source: Compiled from the data available at 
www.powermin.nic.in (Ministry of Power, 
Government of India) 
5.2 Power Shortage in India 
Power shortage has been a chronic problem in 
India. Data on the issue highlights the deplorable 
state of affairs in respect of power generation and 
supply.  As on August 31, 2016 the total installed 
capacity of India is 305.5 GW. The country suffers 
transmission and distribution losses to the tune of 
22.7%. High voltage transmission lines in India are 
almost as long as the ones in the United States of 
America, yet last mile connectivity of electricity 
cannot be achieved. Poor power supply methods, 
apart from other problems such as theft of power, 
poor pipeline connectivity and infrastructure, cross 
subsidisation among others have ensured negligible 
to no power supply in many areas of the country.  
The incumbent Government of India that came to 
power in May, 2014 came up with a programme 
called “Deen Dayal Upadhyaya Gram Jyoti 
Yojana” for rural electrification in July 2015.  A 
total of 18,452 villages were identified as “un-
electrified” under the scheme and they were 
decided to be electrified. To do so, a total of 309 
Gram Vidhyut Abhiyantas (GVAs) were appointed 
who were entrusted with the job of making visits in 
areas where Electrification projects were 
undertaken. They were to capture photographs of 
the work happening and record relevant data. After 
that, the photographs and the data were to be 
uploaded on an app called GARV, and based on 
these photographs and the assessment submitted by 
the GVAs, a village is declared to be Electrified or 
Un-electrified.  
It is imperative to mention here that a village is 
considered to be electrified if public places and 
10% of its households have access to electricity. As 
per this parameter, the Government claims to have 
electrified more than 11000 villages as on 
November 31, 2016. 
However, a number of survey and media reports 
claim that the data made available by the 
Government is overstated. Media reports reveal 
that discrepancies can be seen in the data available 
on the app and ground reports. For instance, as 
many as 342 villages, as reported by national daily 
“The Hindu”, have been counted as electrified on 
the app, although there is no power supply in the 
villages. Mere presence of electricity infrastructure 
is being used as the parameter to count the villages 
as electrified.  However the essential question is 
‘what can be termed as ‘adequate’ when the very 
definition of “electrified” is subject to question. 
How can supply of electricity at public places and 
only 10% of the total households be apparently 
considered “adequate” power supply?  
Power Shortage has in fact been the contributing 
factor behind many other problems that the country 
faces. The overall productivity of the country has 
been adversely affected as a result of Power 
shortage. The World Bank in its Global Enterprise 
Survey Report highlights the obstacles that are 
faced by firms in various countries, and in case of 
India, electricity is the second major. Chart 2 
shows the ranking of the top business obstacles 
faced by firms in India: 
 
Ranking of the Top Business Obstacles for Firms in India 
 
Source: The World Bank Global Enterprise Survey Report 2015 
Thermal
Nuclear
Renewable
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Electricity shortage is the second largest obstacle to 
the productivity of firms in India. The small scale 
Industries are the worst affected due to their 
vulnerability to electricity supply. Larger firms 
however do have electricity generators to meet the 
problem of endemic blackouts. But problems like 
the mega-grid failure of 2012 that had left the 
entire northern region of the country in dark for 
about 2 days stopped work at the larger firms too 
incurring huge losses 
5.3  Alternatives to meet India’s Power 
Shortage: Analysing the feasibility of   Nuclear 
power  
As mentioned in the previous section, India’s 
power needs are large. Adequate power supply to 
the whole of India still remains a daunting task.  
One option is of expanding the overall share of 
nuclear power in India.  
A glance at the present structure 
As of now, India has 21 operating nuclear reactors 
in a total of 7 nuclear plants. The total installed 
capacity of nuclear power in India is 5780 MW. 
Five nuclear power plants are under construction, 
which when completed shall add 3.8 GW, raising 
the total capacity to 9.6 GW. India is in association 
different countries like Vietnam (1986,)France 
(2008), Russia (2009), The United States of 
America (2008), Namibia (2009), Mongolia 
(2009), Argentina (2010), Canada (2010), South 
Korea (2011), Kazakhstan (2015), Great Britain 
(2015), Australia (2014),Japan (2016), among 
others under a Civil Nuclear Deal, which includes 
supply of fissile material, assistance in nuclear 
technology and other areas concerning nuclear 
power. Yet, the total share of nuclear power in 
India is a meagre 1.91 % as per latest figures. 
a) India’s objectives and benefits of using 
Nuclear power in India’s context 
India aims to expand its total share of nuclear 
power many times over. The Government of India 
aims to expand the share of nuclear power in the 
country from 3% to 25% by 2050. The aim if 
achieved shall increase the total supply of nuclear 
power up to 150-200 GW.  There is no denying the 
fact that the greenest sources of energy are solar 
and wind. Yet, the many advantages of nuclear 
power cannot be under weighed. For instance, 
India, like many other countries has signed the 
Paris Agreement of the 21
st
 session of the 
Conference of the parties to the United Nations 
Framework Convention on Climate Change.  
The agreement aims to limit the rise of global 
temperatures up to 2°Celsius, and India’s current 
policy will certainly hinder in achieving the same 
Factually speaking, Nuclear Energy is the cleanest 
of all sources. Moreover, the waste generated by 
Nuclear power plants is recyclable and reusable in 
nature. Shifting to nuclear power will substantially 
reduce global CO2 emissions, with India being a 
major contributor.  
Furthermore, from a strategic point of view too, 
India’s shifting to nuclear power can prove to be of 
great help. For instance, the same would reduce 
India’s dependence on foreign oil. As of now, India 
is the World’s third largest importer of crude oil 
and gas, with expenses to the tune of US $330 
million a day.  
b) Introduction of Thorium in Nuclear 
Reactors-a step closer to achieving India’s nuclear 
objectives 
The issue of employment of Thorium in nuclear 
reactors was first proposed in India in the year 
2004 when scientists at the Bhabha Atomic 
Research Centre came up with the concept of 
Advanced Nuclear power System or Stage 3 
Thorium based reactors. It was empirically proven 
that Thorium can be a possible replacement to 
Uranium and Plutonium in a nuclear reactor.  
A fertile material, Thorium matches the 
characteristics of Uranium except for the fact that it 
cannot undergo Chain Reactions continuously. The 
fusion of Thorium with a fissile material fixes this 
contention. Therefore, India will have to continue 
to import Uranium from other countries, although 
in considerably lower amounts as Thorium can be 
found in abundance here. A comparative 
distribution of the Thorium reserves found all over 
the world is tabulated as below. Table 3 shows the 
distribution of Thorium reserves in the world: 
Table 3  
 Distribution of Thorium Reserves in 
the World 
 
S.No Country Thorium 
Reserves(Tonnes) 
1 
India 963000  
2 
The United States 
of America 
440000 
3 
Australia 300000 
4 
Canada 100000 
5 
South Africa 35000 
6 
Brazil 16000 
7 
Malaysia 4500 
8 
Other Countries 90000 
9 
World Total 1913000 
Source: Status of Nuclear power: A global view. 
Y.A Sokolov 2005 IAEA 
As tabulated above, India has the world’s largest 
Thorium reserves of 963000 Tonnes (almost 25% 
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of    the World). If India manages to extract the 
reserves and put the element to use, it shall become 
the pioneer of Thorium based Nuclear reactors. 
Besides this, there are many other advantages of 
using Thorium, some of which are as follows. 
The most important of all reasons as to why India 
should begin the employment of Thorium is its 
“abundance” in the nature. Thorium as an element 
is present in much larger quantities as compared to 
Uranium over the world. Moreover, the fact that 
the extraction of Thorium is much easier and 
cheaper adds to the viability of its use. The debris 
created out of Thorium in a nuclear reactor is much 
lesser than in Uranium. Furthermore, it has been 
scientifically proven that a Thorium based reactor 
is chemically more stable and safer too. 
Another characteristic advantage of Thorium over 
Uranium is the fact that Thorium fuel cannot be 
brought to use in making a nuclear arsenal, unlike 
Uranium and Plutonium. The employment of 
Thorium in nuclear reactors is largely because of 
its ability to conjunct with a fissile material, and its 
use is confined to nuclear power generation. 
The recurring crises of Power Shortage in India are 
enough of a reason for it to generate more 
electricity rather than preparing for war. India had 
adopted a ‘No First Use Policy’ in the year 1998 
after Pokhran II nuclear test. Under this policy, it is 
stated that India shall not use Nuclear weapons 
against non-nuclear weapons. Hence, India should 
not have any objections to proceed with its 
Thorium based Nuclear Programmes. 
However, the practicality of application of Thorium 
instead of Uranium in a nuclear reactor is still in 
doubt. The biggest challenge ahead of this 
technology is the time and investments it solicits. 
Many countries have not considered the switch due 
to the aforesaid reason, more of which is reviewed 
in the next section. 
Funding the Thorium based Nuclear Reactors: 
feasibility of a loan from the World Bank 
One of the major issues surrounding the 
introduction of Thorium based nuclear reactors is 
the unavailability of the required technology for the 
same. It has been a subject of research for more 
than a decade since the Bhabha Atomic Research 
Centre first announced the possibility of the 
technology in 2004. However, another major issue 
seemingly ignored by many is that of “funding”. 
The technology that facilitates the introduction of 
Thorium in nuclear reactors is still out of our grasp, 
and the very construction of the same shall be an 
expensive affair. So far, a huge sum of money has 
already been spent on constructing the technology, 
and no major breakthrough achieved. Amid a 
scenario like this, in order to continue with research 
pertaining to the issue and to expand the scope of 
the technology, funding emerges as a major 
obstacle.  
We need to understand over here that if Thorium 
based nuclear reactors become a reality, it will go a 
long way in limiting India’s power shortage 
problems. Therefore, funding the research in that 
regard though expensive initially can be considered 
in view of the long term benefits. Moreover, as a 
matter of fact, Thorium based nuclear reactors may 
well be an expensive proposition in context of 
fixed capital but only until the technology is in 
place and gestation period is over. Beyond such 
time period, the overall cost is comparatively lesser 
than the expenses involved in Uranium based 
reactors, as extracting Thorium is much cheaper.  
Therefore, for the introduction and follow up 
expansion of the technology, India needs external 
financial assistance. On the basis of history of 
World Bank financing the SENN Project, the 
viability of the same for India is hereby 
propositioned.  
Firstly, The World Bank loan are not given for 
nuclear projects as a rule. The exception was the 
World Bank funding of a nuclear project in 1959, 
when it rendered $40 Million (almost 60% of the 
overall cost) to Italy for the controversial Senn 
Nuclear Project. The whole project was examined 
for a period of four years, and six additional 
parameters were to be abided by for the loan to be 
sanctioned. In compliance with the same, Italy 
undertook the project and the loan was disbursed. 
The plant went online in the year 1964. However, 
in the year 1978, the plant suffered an accident due 
to technical malfunction. Ultimately, the plant was 
shut in the year 1982. Following the incident, the 
World Bank released a report on the project, and 
decided to discontinue funding for any more 
nuclear projects. It is imperative to mention here 
that though the World Bank had stopped funding 
nuclear projects after the Senn mishap, countries 
like Czech Republic and Bulgaria misappropriated 
general funds of the World Bank for nuclear 
purposes, as reported by the Nuclear Information 
and Research Services.  
If we consider the possible avenues of procuring 
loans from the World Bank, as per the by-laws of 
the World Bank, it is an organisation that aims to: 
1. Eradicate extreme poverty and hunger  
from the World 
2. Achieve universal primary education 
3. Promote gender equality 
4. Reduce child mortality 
5. Improve maternal health 
6. Combat HIV AIDS, Malaria, and Other  
diseases 
7. Develop a global partnership for  
development 
8. Ensure environmental sustainability 
Considering India’s case, to begin with, the 
relationship between India and the World Bank has 
remained immensely cordial. As a matter of fact, 
India is the largest recipient of loans from the 
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World Bank. It has received loans to the tune of 
US$104 Billion, of which US$37 Billion has been 
successfully paid back. The latest loan of the World 
Bank to India was a US$650 Million agreement for 
the Eastern Dedicated Freight Corridor Projects, a 
railway line that connects the Northern and Eastern 
parts of the country. Earlier in the year, a loan of 
US$1 Billion was sanctioned to India to support its 
ambitious solar power generation initiatives. 
However, the problems arising out of power 
shortage, added with the other issues surrounding 
the country, a loan for solar projects alone will not 
suffice. Thus for covering the gap in increasing 
demand for electricity, nuclear option can be 
looked at. Keeping in line with the objective of the 
World Bank, centralizing on ensuring 
environmental sustainability in the world, along 
with the huge power shortage in India, if the World 
Bank can be propositioned for funding India’s 
nuclear projects, related to extraction and usage of 
Thorium for electrification. However, the glitches 
and pitfalls from the Senn nuclear mishap, and the 
other nuclear disasters have to be scrutinized and 
conscious precautions have to be taken in the 
proposition. The fact that Thorium based nuclear 
reactors are comparatively much safer than the 
Uranium reactors as the reserves of Thorium in our 
country are the salient features, almost the 
backbone of the case. Hereto, India has never 
sought a loan in this regard from the World Bank, 
as was learnt from the reply to the RTI application 
to the Nuclear power Corporation of India Limited 
filed in August 2016. However, the path ahead is 
fraught with problems some of which are detailed 
as under. 
 
6. Problems ahead  
In this section, an attempt has been made to 
understand the various difficulties in the successful 
implementation of the aforementioned objectives. 
For sake of convenience and detail, the potential 
problems have been segregated into problems at a 
conceptual level and problems faced at a practical 
level. 
6.1  Problems at a conceptual level 
The introduction of Thorium in nuclear reactors 
still remains a farfetched idea and its practical 
applicability has been a subject of debate. 
Scientists have been researching for than a decade 
yet no major breakthrough could be achieved. 
Here’s a look at the conceptual problems regarding 
the introduction of Thorium in a nuclear reactor. 
1. Operational experimentation with Thorium 
is lacking: The nuclear industry is a 
conservative one. Thorium based nuclear 
reactors are not receiving much inclination 
compared to the Uranium ones as the 
technology incurs a lot of expenditure yet 
remains out of our grasp. 
 
2. Thorium is not a fissile material: Fissile 
material that is material that can undergo 
continuous chain reactions is an essential 
requirement for generation of nuclear power. 
Although it is fertile in nature, that is it can 
undergo chain reactions when fused with some 
fissile material, the productivity is not on par 
with Uranium. 
 
3. Expensive: The technology required for 
Thorium based reactors has still not been 
invented. Therefore, research and development 
work for the same requires huge amount of 
expenditure. 
 
It is imperative to understand that Thorium 
based nuclear reactors have still not been 
developed and work for the same has been 
underway for a long time now. That being the 
reason, inclination for the technology and 
regular funding has not been made possible. 
These problems need to be addressed for the 
technology to become live. 
6.2  Problems at a practical level 
Thus far, we have analysed the feasibility of 
nuclear power generation in India and why the 
same is needed. However, a great many 
problems lie ahead of this whole idea of a so 
called “Nuclear Revolution”. Following is a 
look at the major ones: 
1. Public Distrust: Following the 
Fukushima Nuclear disaster, India’s plans 
of expanding its nuclear base are not 
receiving public support. That to a great 
extent is justified. For instance, the 
Koodankulam nuclear power plant became 
subject to public protest as a large number 
of people reside in the area surrounding 
the plant, and there are always risks of a 
nuclear mishap. Factually speaking, no 
less than 1 million people live within 30 
kilometres radius of the aforementioned 
plant. The limit far exceeds the regular 
norms of setting up a Nuclear power plant 
which risks radiation poisoning in the eco 
system. 
2. Disputed waste disposal method: The 
waste disposal mechanism adopted by 
many nuclear power plants is disputable. 
For instance, the coolant water and low 
grade waste including Iodine 131, 132 and 
133; Cesium 134, 136, 137 isotopes, and 
other such radioactive particles from the 
Koodankulam nuclear power plant is 
disposed in the sea, thereby endangering 
the creatures within. 
3. Quality of Construction: There have 
been international concerns regarding the 
quality of construction of Nuclear power 
plants in India. A number of researchers 
have questioned the quality of material 
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used for construction and so follow up 
nuclear projects remain questionable.  
4. High Construction cost due to complex 
radiation containment system and 
procedures: Since the raw material used 
in a Nuclear power plant is radioactive in 
nature, expensive technological 
development shall be required. Containing 
the radioactive material and waste 
generated requires complex procedures 
incurring high costs.  
5. Long construction time: Setting up a 
nuclear power plant is rather time taking. 
On an average, 10 to 20 years are taken 
for a nuclear power plant to begin 
functioning.  
6. Very High risk of accidents: There 
cannot be any denying the fact that 
nuclear power plants are always prone to 
accidents. Precedents from disasters like 
the Chernobyl Nuclear Disaster (1972), 
Three Mile Disaster (1979), and the 
Fukushima Nuclear disaster (2011) have 
created doubt about safety of nuclear 
reactors.  
7. Strategic problems: India is not a 
member of the Nuclear Suppliers Group or 
the NSG. The NSG is a group of 48 
countries and the trade of fissile material 
remains within them. Therefore, India’s 
absence from the group is a cause of 
concern. In order to become a member of 
the NSG, India needs approval from all 
the 48 countries. But India faces tough 
opposition from China, a member of the 
NSG. India has also not signed the Non 
Proliferation Treaty, an essential 
requirement to be a part of the NSG.  
 
8. Conclusion 
The situation of power supply in India has long 
been a cause of concern. The issue has always been 
politically influenced and though change can be 
seen happening, inclusiveness is lacking. The 
problem of power shortage has in fact been the 
cause of many other problems, and needs to be 
addressed well for the country to develop. The very 
power structure, as found in the course of the 
research is unbalanced and needs to change. In 
order to achieve sustainable development, and to 
abate its contributions to global CO2 emissions, 
Thermal sources of power generation have to be 
done away with, and a paradigm shift to nuclear 
energy be introduced.  
The same becomes all the more feasible for India 
as it is home to the largest reserves of Thorium in 
the world, an element that can replace Uranium in a 
nuclear reactor with a debated disadvantage of not 
being a Nuclear weapon fuel. The technology for 
the same is still under construction, and once done, 
the same shall be a panacea to all of India’s 
problems so far as power shortage is concerned. 
Continuing research is an essentiality the 
technology of which demands a massive 
investments. Amid a scenario like this, India can 
seek a loan from the World Bank, although 
presently the World Bank stays away from any 
nuclear related activity, more so because of the 
Senn Nuclear mishap for which it did give out 
funds. India can consider aiming to do away with 
the issues that have caused past nuclear disasters, 
and lay out a safer and more comprehensive 
proposal focusing on the salient advantages to 
make a strong case in this context.  
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